Runx-2 is not essential for the vitamin D-regulated expression of RANKL and osteoprotegerin in osteoblastic cells.
The differentiation and activity of osteoclasts are positively and negatively controlled by receptor activator of nuclear factor-kappaB ligand (RANKL), which is expressed on the surface of osteoblasts and stromal cells, and its decoy receptor osteoprotegerin (OPG), which is secreted by osteoblasts and stromal cells, respectively. The expression of the genes for RANKL and OPG is regulated by 1alpha,25-dihydroxyvitamin D(3) [1alpha,25(OH)(2)D(3)]. Runt-related gene-2 (Runx-2) is essential for osteoblast differentiation and there are several reports that Runx-2 is involved in osteoclast formation. Therefore, to clarify the role of Runx-2 in osteoclastogenesis, we designed a series of experiments using C2 cells and C6 cells, which are derived from calvariae of runx2-deficient mice. Treatment of C2 cells and C6 cells with 1alpha,25(OH)(2)D(3) for 2-4 days increased and decreased the levels of expression of the mRNAs for RANKL and OPG, respectively, and the effects were dose-dependent. However, by day 8, the level of RANKL mRNA had fallen and that of OPG mRNA had risen. Furthermore, C6 cells induced the differentiation of mouse spleen cells into tartrate-resistant acid phosphatase-positive (TRAP-positive) multinucleated cells (osteoclast-like cells) in the presence of 10(-7)M 1alpha,25(OH)(2)D(3). Such formation of osteoclast-like cells was inhibited by exogenous OPG in a dose-dependent manner. Thus, our findings indicate that Runx-2 is not essential for the expression of RANKL and OPG, and the formation of osteoclast-like cells.